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Marine organisms have provided natural product chemists with a rich source of unusual secondary metabolites. It's the novelty and complexity of compounds discovered from marine sources that assures success of research in this area. There are many marine natural products that have no counterparts in the terrestrial world. Novel secondary metabolites that have been isolated from the tissues of marine invertebrates are most often assumed to have a defensive function. This perspective has undoubtedly arisen because of the "adaptionist" view point that secondary metabolites must provide some service to the organisms that make them, in as much as they are often structurally complex or present in high concentration and because metabolically expensive. 
Natural products are gaining enormous importance and attention from chemists and pharmacologists to discover biologically lead molecules . Most of the medicinal and biological agents used on a world-wide basis are either natural products themselves and derivatives of them or modified templates of natural products. The advent of sophisticated chromotographic techniques (HPLC, MPLC, CCC and Gel Filtration etc); high field NMR (HMBC, HMQC, 1H - 1H COSY, NOESY etc) and mass spectrometric techniques coupled with X-ray crystallography have led to structural elucidation of substantially more complex and diverse natural products . This has led to an enhanced interest in the isolation of biologically active natural products. 
At present a number of marine natural product molecules are in different clinical and preclinical trial stages. During the last three decades a large number of molecules have been isolated and tested for their biological activities. Some of them showed excellent activities over their counterparts, which are presently used as drugs. 
Keeping in view the relative importance of these marine natural products field, this thesis is aimed at isolation and structural elucidation of novel molecules from marine organisms. A total of eight species were examined during the course of study, which offered six novel and several known secondary metabolites. The structural elucidation of these compounds was incorporated in this thesis. 
CHAPTER - I 
In this chapter a literature review of the cembranoid diterpenes and sesquiterpenes isolated from the soft corals of Sinularia and Nephthea and the steroids isolated from the genus Lobophytum has been presented. The following soft corals were investigated during the course of the research study. 
1. Sinularia maxima 2. Nephthea chabrollii 3. Lobophytum crassum 4. Sinularia paralukari 
All the above soft corals were collected from the Mandapam coast, Gulf of Mannar, Tamil Nadu, during various seasons. The freshly collected specimens were preserved in methanol at the site of collection until work-up. The initial methanol extract was decanted. Later the specimens were freeze-dried and were extracted with 1 : 1 dichloromethane : methanol (4 x 500 mL). The combined extract was concentrated under reduced pressure to a predominantly aqueous suspension and was extracted into ethyl acetate and dried over anhy. Na2SO4 and concentrated under reduced pressure. The ethyl acetate extract was fractionated on Sephadex LH-20 using 1 : 1 dichloromethane and methanol followed by silica gel column chromatography and the pertinent fractions were further purified by repeated column chromatography and by HPLC wherever required. The 1 : 1 DCM : MeOH extract of the soft coral Sinularia maxima yielded six pure compounds, which included two new furano cembranoid diterpenes (SM-4, sethukarailin and SM-5, sethukarailide) and four known compounds (SM-1, D9(15)-africanene, SM-2, norcembrene, SM-3, isomandapamate and SM-6, rameswaralide). 
The structures of new furano cembranoid diterpenes were established by the study of spectral data (1H-NMR, 13C-NMR, DEPT, and 2D-NMR experiments). The secondary metabolites isolated from the soft coral Sinularia maxima are listed below. 
Recently D9(15)-africanene (SM-1) was tested against a series of cancer cell lines and found to be a potent cytotoxic agent. Compound (SM-6) showed potent anti-inflammatory activity. 
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The 1 : 1 DCM : MeOH extract of the soft coral Nephthea chabrollii yielded five pure compounds which included two new sesquiterpenes (NC-1, 4,15-dihydroguaian-6,10-diene and NC-4, guaian-4,6-dien-10a-ol). The structures of these new compounds were assigned on the basis of spectral data and chemical conversions. A literature survey revealed that NC-4 was similar to that of sesquiterpene 4,6-guaiadiene except for the presence of hydroxyl group at C-10. The strucutres of NC-2, b-elemene, NC-3, d-elemene, NC-5, guaian-7a,10a-4b,6b-diol were assigned based on comparision of literature data. 
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Chemical investigation of the soft coral Lobophytum crassum yielded four known metabolites LC-1, 24S-methylenecholesta-5,25-dien-3b-ol (codisterol), LC-2, 4a-methyl-24S-ethyl-5a-cholestan-3b-ol, LC-3, Cembrene and LC-4, 3,4-epoxy-7,11,15-cembrateiene. The structures of these known compounds were assigned on the basis of comparision of literature values 
Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a49_figureNO19.jpg" \t "_blank​) 
Chemical investigation of the soft coral Sinularia paralukari yielded two new sesquiterpenes (SP-1 and SP-2) which were isomers and characterised as their acetates and whose structures were determined by extensive NMR (1H-NMR, 13C-NMR, DEPT, HMBC, HMQC, COSY, NOESY) studies. Hitherto no chemical examination 
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reports are there on this species. CHAPTER - II 
In this chapter a brief and concise review of secondary metabolites isolated from Axinella sp. has been presented. 
The following sponges were subjected to chemical examination during the course of the research work. Axinella tenuidigitata Aurora globostellata Spongia officinalis The chemical examination of the sponge Axinella tenuidigitata yielded five known compounds which included three brominated derivatives and two nor steroids. The compounds that are isolated are presented below. 
1. AT-1 (4-bromopyrrole-2-carboxylic acid methyl ester) 2. AT-2 (4,5-dibromopyrrole-2-carboxylic acid methyl ester) 3. AT-3 (4,5-dibromo-2-carboxamide) 4. AT-4 (3-acetoxy methyl A-nor cholesta-3b-ol) 5. AT-5 ((22E)-3x-Acetoxy methyl-A norcholest-22-ene-3b-ol) 
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Hitherto no chemical examination reports are available on the sponge Aurora globostellata. The sponge yielded two known steroids whose structures were confirmed by comparision of spectral data of those reported reported in the literature. The two metabolites are AG-1, 3-acetate ergosterol and AG-2, 25R, 24 (28)-dehydro aplysterol. The structures of the two metabolites are presente 
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below. The chemical investigation of the sponge Spongia officinalis yielded three known metabolites, SO-1, ambliofuran, SO-2, homogenous mixture of a-keto fatty acid amide derivative of 2-methylene-b-alanine methyl ester , SO-3, 5a,8a-epidioxy cholest-6-en-3b-ol. The structures were determined based on spectral data and by comparing with those of reported data. 
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The term algae include all chlorophyll bearing oxygen-evolving photosynthetic thalloid organisms having no true roots, stems and leaves or leaf-like organisms except bryophytes and vascular plants. The algae occupy a wide range of habitats and exhibit a wide range of metabolic diversity. It is reasonable to assume that they might therefore represent a rich and diverse source of secondary metabolites, or of natural products. 
In this chapter a brief and concise review of the bioactive metabolites isolated from red algae in general was presented. The algae Nitophyllum marginatum has been investigated which afforded four known compounds, NM-1, p-hydroxybenzaldehyde, NM-2, 1-methyl-2,3,5-tribromoindole, NM-3, p-methoxybenzylalcohol and NM-4, methylene bis phenol whose structures are presented below. 
Hitherto no chemical examination reports were present on the algae Nitophyllum marginatum. 
Compound NM-1 showed a slight antimicrobial activity against gram +ve bacterium S. aureus and two yeasts C. arbicans and C. tropicalis with inhibition diameter (100 mg purified product) were 8, 7 and 7mm. respectively 
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In the present work the evaluation of anti-bacterial activity of the isolated secondary metabolites was assayed by disc susceptibility tests according to the NCCLS. The testing organisms (bacterial strains) used were Escherichia coli 
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and Bacillus cereus. The concentration of the compound used was 100mg per disc. The extent of inhibition of the bacterial growth is indicated by means of inhibition zone values measured in mm/dia. The (-) mark indicates that the compound does not exhibit anti-bacterial activity. 

Bacteriological testing. 
Organisms used were 
1. Escherichia coli (Gram negative) 2. Bacillus cereus (Gram positive) 
All required apparatus were sterilized before use and necessary precautions were observed to avoid contamination. The sample (1 mg) was dissolved in 0.1 ml of chloroform (AR grade). The testing solution (10 ml) was adsorbed on a paper disc and after drying, the disc was introduced into petri dishes containing bacterial strains. The test plates were incubated at 370C and the results were noted after 24 hours. 
After 24 hours the petri dishes were checked for transparency. Presence of transparency indicated inhibition of growth of the organism, otherwise indicated the inactiveness of the sample. 
The results of antibacterial activity of the tested compounds are given in Table. 
Compounds AT-2, SM-1, SM-2, SM-4, NC-5, SO-2, SO-3, SO-1 showed moderate activity, AT-3, SM-3, SM-5, SM-6, NM-2 showed significant activity agains E. coli. Less to moderate activity was shown by some compounds against B. cereus as noted in the Table. 
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Concentration of the compound under consideration (100 mg / disc). Values are shown in mm/dia. Positive control: Streptomycin (10 mg / disc) which exhibited inhibition zones of 30 and 18 against E.coli and B.cereus respectively.

